The "GF-4" satellite is China's first high resolution geostationary optical remote sensing satellite. It has the unique advantages of short imaging time interval (20s) and high resolution (50m). In order to analyze the effect of GF-4 satellite image registration accuracy on sea ice drift in Bohai Sea, firstly, the orthorectification of the 28 image data available from August 2016 to March 2018 in the Bohai Sea area was carried out. Then we select the sea-land edge points as control points, and registration of two images which have the same time interval. Next, we recorded the marked same name points which searched from the bottom of Liaodong bay, east of Liaodong bay and west of Liaodong bay respectlly. Statistics the direction and frequency of land point offset sub-regionally and created the rose plots. And maked histogram of the offset of land point. The results show that, when the time interval is 4 hours and 24 hours, the dominant migration direction in the three regions in Liaodong bay is east; when the time interval is 1 minute, the dominant migration direction in Liaodong Bay bottom and Liaodong Bay west coast land is south, Followed by east and southeast respectively; the dominant migration in Liaodong Bay East Coast is north, followed by east; When the time interval is 3 hours, the dominant migration direction in west of Liaodong Bay, bottom of Liaodong Bay and east of Liaodong bay are east , west and south respectively, followed by southeast, east, southeast respectively. The land offset in three regions is major centralized distribution in a range which is from 60m to 80m. That is to say, the offset of land is basically equal to 1.2 times of pixels, and the maximum land offset is less than 2 times of pixels. Through statistical analysis, it can be seen that with the increase of time interval, the land offset will not change much. This study also paves the way for the study of the drift of sea ice.
INTRODUCTION
(1) Study area 
PRECISION ANALYSIS
(1) Discussion GF-4 satellites are mainly used for military purposes rather than civilian use. Therefore, although the revisiting cycle of GF-4 satellite is 20 seconds, it is not collected every 20 seconds. And GF-4 satellite imagery with good weather, high visibility, and cloudlessness should be selected as experimental data. At present, there are few data sources with a time interval of 3 hours, and there may be errors in the error analysis of 3 hours interval, which still needs further study. In addition, it is necessary to strengthen coordination with polar-orbiting satellites in data acquisition and application in order to increase the application range and efficiency of GF-4 satellite data.
(2) Conclusions
To accurately quantified the tracking error of GF-4 image to sea ice drift, we used the 28 images which acquired from GF-4 between August.2016 to March.2018 to correction, registration and mathematical statistics. And we analyzed the direction, angle and offset of land points in three areas of Liaodong Bay during the different time intervals. By statistical analysis of the datasets which have time interval of 1min、3h、4h and 24h respectively. We found that the direction of the offset of land points in Liaodong bay are usually east, some of land points are southeast, other direction could be ignored. Furthermore, the quantity of the offset would not change much, and stay around the size of two pixels with the increase in time interval. This research result allows us to have a deeper understanding of the error of GF4 satellite image tracking of sea ice drift, and it also paves the way for the study of sea ice drift behind. 
(3) Method
The method used in this paper mainly includes two steps: (1) Ortho-rectification of 28 scene images respectively, and the corrected image adopts WGS-84 coordinate system and UTM projection.
(2) Registration of the corrected image, the accuracy of registration is less than 0.5 pixels. Take the images of the two moments at 10:33:52 and 14:31:58 on January 9, 2017 (about 4 hours apart) as an example. As shown in Fig. 2, there are two images on January 9 after the orthorectification has been performed. Twelve control points were evenly selected for registration on the land edges of the two images. The total root mean square error of all control points was 0.422795, and the residuals and root mean square errors of the control points during the registration were as shown in Table 3 . Table 3 The Residual error and root-mean-square error of the two image control points at 10:33:52 and 14:31:58 on January 9
In each of the three regions, it is easy to identify the distinctive feature points, such as the intersection of the road and the corner of the field, etc. Recorded the coordinate information of the same feature point in the two images, and counted the differences in the X direction and Y direction as well as the total offset, offset direction and angle. Summarized all the statistical information of 4 hours inteval, and make the rose diagram for the direction and frequency of the land point excursion,as shown in Fig. 3 , and make histogram of the total offset of the land point, as shown in Fig. 4 . The information statistics steps at intervals of 1min, 3h, and 24h are the same as those that are separated by 4h, and statistical analysis of the error distribution of land offsets is performed. The offset direction and offsets of land points in three areas of Liaodong Bay at different time intervals are shown in the table 4 and Table 5 . Through statistical analysis, it can be seen that: when the time interval is 4 hours and 24 hours, the dominant migration direction in the three regions in Liaodong bay is east; when the time interval is 1 minute, the dominant migration direction in Liaodong Bay bottom and Liaodong Bay west coast land is south, Followed by east and southeast respectively; the dominant migration in Liaodong Bay East Coast is north, followed by east; When the time interval is 3 hours, the dominant migration direction in west of Liaodong Bay, bottom of Liaodong Bay and east of Liaodong bay are east, west and south respectively, followed by southeast, east, southeast respectively. The land offset in three regions is major centralized distribution in a range which is from 60m to 80m. That is to say, the offset of land is basically equal to 1.2 times of pixels, and the maximum land offset is less than 2 times of pixels. 
Based on the above two images, the Liaodong

